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(54) HM<J!>«ft] 



(57) imm 

[US] WMff 2Me**A-f4l&#*6 
•*-*iMt**«ES itOTlSW USE* 

um&m «jwi2rtfc»iftiLTi;s*t4Pt3&»fe 

SrEPiatT. Hlti3a, 3 b ^:ffi§tlS?^^y 
^ AKO 2 t&Om 2 4 M g 2 M ^ y £ § it 

s i k t i o s§?« 2 r u mzntitt 5 * 
KKsarc* s T)v% u se*& 1 ttj v . wm 2 ^ 




(2) 

1 

wmm^mz j k> mm-mcom i «s(=«s»%an t io 
Mian 2 Mg«M * y *»aj § -£x mmm 

[ if #jb 2 ] miz-tt^m i , fz ti# 

•t&w, 1 jim^e- h t . Mia— ttcom 1 mffio^t® 
[tf*ii5] m)ismiam^-FfcJ;txtfriem2am 

*-K«04HMOTia*iait"*IBIi: Ltl^mtS 
If *JI 4 £IEfl«D#iSES£gS . 30 

[f£^P«fM 

[00 0 1 ] 

[00 02] 

MkLX. tztnmffl20 0 1- l 9 10 78^i 

7VMri;±»&H (Jthiif^y^A) kco^Zm 
V^k. ^-y (Mg 2+ ) k|S)^rt^;l^^ 

[00 03] kc\?>X\ c\c?)7kimMW.lz£ <9!kf&£tl 
1?t&z.him&ZtL&. 50 
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[0004] 

yk&mgimz&^xiz. c a^ammx-hh^/u^M. 

[000 5] 3fr^H«, ±IEo«fc 3 «fflHjft(c«»TsSr 
[0006] 

ill tie«E«0*3t«^aii, 7j<il*^^B»«^»Ar 
*i!,-*fco!PiS1it . — W«omi««iatlB§iiSv 
*f 1 «stfl:i±Sr epjp 2 fl» tMg 2 Mty 

* SSEtS § ««Hll*lfl* & T;P7t? U fifciRHW s 
M^St^^T. !&*«<7)»+tc, WHttc*A-*-4* 

i: <7)i$&%m^fzM*<V7k&m&iS.cD*%'& 

[0007] *^^<7)if3l<3S2fclBil£^7J<e$E«^S{±, 

[0008] ^mcom^msiznm^mmmmn. 

[0009] 2ts^c7)|f-|<JB4^IEtft^7j<SiJ«ga{i. 

«memj±^ epsnr is 2 nt- f t *safcna»^ 

Jut J; "5«HtfctiV^«a4Wll3Wllffr*IRfc, 

[0010] r^-^*. . -mois 1 m^mjE* ensp-f- 



(3) 

3 

icms ( oh ) 2 #wmu znffifcmmnfz&biiz 
m 2 nmmm c ts «■ * m g 2 * >f * y^ma*^*? t & 
o s S2isnfficm, ai^wam (Daei«JB> # 
»r s . i < t . m 2 nmmmfr s> 

s. 

[ooii] m*5B5fciatt<^KB^)J: 3 

[0012] 

[^mcommmm] jar, 

[001311111 *HIB<©— SHBBJBtc X 

So 

[0014] T/i^ l ii. *WP«±*anPfcSf 

aSfifcKP 1 2<7>T8Kfflfc. «J#;t# 1 0 £tf-LTf# 
i<0«Wi.#10friJMWSii:fc:J: 

)Vfi U S*^ 1 (cStXS-l*^: 0 § i fc ^*T'# s . 

[0015] r^uabicsiiii. ^c#<(i. iics 

£rf)!;i£tt?«2i;. -M<7)Slli3 a. 3 b^VBjEE 

6 t . |&*«6^rt»{C»(t6*ifc^^^ A* 
iH#«"C* &^S^2^P|£B 7 fc , 2 ft OE£ 

"C^*. ■rtifciO. KPl 2^£><?)7j<£WB^2^# 

Jol^-7^y-)AtMS^2ti4S:fflV^i 40 
[0016] *J5?ff2 j± s WSfcfctttefctrWPK fc k i. 

tl&— M^)ISimffi3 a, 3 b^'S^fcMftLTlSft^ 
*UC^4. fWSl«K3a,. 3bll JtABTft-Sr^ 

■fe, f ^ yitoiff^Bt p t ^ 7 ^ ^ I L t , 

flTl^S. S®ltl3a, 3blBfc:Ji, ^*S"7A 50 
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A»fcJKR3#tf:fl52m«4a*2 tfcKiB § flX ^ £ . 
X\ Bt^d #«WB<?5MdBSSti«atL< «£ 3 £S3g 

sfro**. t^. jgim«3a. 3t>Ht, aawN&M 
[0017] «m 2 wTUicii, la i tss-ri a 

^;W^'7A^jp^a7//ISa$^TV^ 0 5 
W6^#/t^^Am&P£l«7 J: 9±SS«fc:li, l&**6 

«# 8 ii , Mffiggai 5 CtMWCSIS v » 

4. «M«2cO±gPtci±, «ffl|23&»fe*|«Mc 

6 C^ttJ § -fr S ft *«T- ft l> tt^KW 9 ifi^tSlt § v > 4 . 
[0018] ^;l^>">A^SpgB7(i. ^7^6^ 

tcomz&m>tix^&„ m2i±, ^wm-mwm 

iz X h T>VX U l^ifhA^iy -7 AgsJp^S 7 

[00 l 9] ^;k^"7A^SP^«7{i, H2tc*^-«ta 
!&*1f6fc:«gKS*i4<-xai7 2tJj:tX^>'^ 

[0020] ^-Xgtf 7 2(i, ^tl^^ffMSa. ^? 
- h >J >y ^'§P7 1 *fflj&$-*fctf><?5!i?.xaiS7 2 a Srffii 
TV^, sKX»7 2a<WHfcttttiat (H^rtf) J& 1 

l^-XgP7 2(cH^$m.o ^-XgP7 2t= 

T* ft ftTkSS 7 2c § tLT ^ h . 
[ 0 0 2 1 ] X?- h 'J -/ ^'g|57 1 (±, 02 tijrr «t 3 
fc, «Jfi^3&»6»jS§fUt^--X7 1 a^JtC. ^;W>"7 

LX^&« tuV^^WMl 1 bt LT(i. ¥LK*^^ 
<7A. /ytn'j yK^^^A^fflv^^LTv^. 
— 2i\ 7^W71ct LT{±, ^^v"7A^FJ7 1 b 

SWLfcfc^fflv^^TV^ft. Lfc^t, y^;l-^ 

7 1 cCi O^/t-^-^AtPPJ? 1 b^-h'J 

1 *»6T*»v«aj LTOW2MSA-TS i t %m±X' 

fc . 7^^7 1c(:J: 0 JflSI^S-Tft Z. t j&^CS 5 . 
#-h'J ••/^'g|57 1(±, #'XgP7 2 a^fetatfikt 
ctO^-Xg|57 2tlIlS$tLl>. 7>-hy-/^SP 
7 1 , K~Xffl7 2m<r)%m±0-Vy71 3\,zi. "9f* 
tztlX^&* 

[0022] %)Vi/^2±m\mm.7 z±m<^ «t a^ajs; 



(4) 

5 

bttzc\t fc 4 "5 . T;P# 'JS*» 1 cofflmmizts^ 
^, *-hiJy^7 1 £»Tft k v fijm^jft-e^ 

[ o o 2 3 ] ten 1 2&t > 0>*]&* ^iv^Ammm. 

y (Ca2 + ) 3&t*+fc»ffi^4. itlt4>9. Wff2 
fc«fc9£Jic3*l.4iS**fc, Ca !t , -t&t>*>§*5Ar 
i»^f Sttf § tl. ^ t ^'t^ SSC, ^1IS3 10 

a . 3 b t=m£Et war*-* ew^ar* &mmm 5 <o 

£4 ft T/P# US*Sf 1 OWftggil 5 omM0S&«fi!S0 
[0 0 24] $Miia5(4. 03 fciStf- 4 at, fcfc*. 

tri o o v^ssiwb 1 1 fcsaitTv^. swisss 

(4. 10 0 Vtf>3SMS 1 1 *»6«053tt*ft*BfS«EE 
±l£«ii&£:ftTgfilttffi3 a, 3 b^ffi* EPilTtfttt; 
AM 52HMLtIlti3a, 3b ^HEEEPMI 

^mTrrftftitPSBs 3fct«irv^4. « 

J®gP5 2(4. frJfPgG5 3*»6<0«£EffiSnfi^t=*^V^ 
^ltS3a, 3b^.mJESrEPSirr-g»o 

[0025] *hibw— sateBnt J: ft r/t^ u se*» 

Sr . $ iJfPSP 5 3 'Mttgg 5 V £- -efi-eih.ffi» LT V >4 . 
[ 0 0 2 6 ] SiI§E5 2(4. — McomiVM3 a. 3 b 
CO—JjTfo ft m 1 flK 3 a fcK«4flLE k LT 2 4 V £ 

epjp^ h b . fid5r<^)WiTft & mmffi 3 b tffima 30 

«j±k LT0V£EPJp^£ o 
[0 0 2 7] ^^53(4. W»»5 2fc*tl/C. Hi 

m®3 atcamemjEEk lt 2 4 v^epjp-f-ft k^icss 

lflfi3b cuam&flffik LT 0 v^EPinrr^ig 1 am 

t-Ft,Iltl3a fcfl£«MEEfc LT 0 V £ EPJp 

•?&tmzmimm3bizmm{ms±t lt24v^ep 
iir*-* m 2 mm* -Ft zjamzwmmth 4 ? t*EE 

EPMf-^m^LT^ft. ^lltt-K^I 
«B#p B T fc$2 SW*- H Oj1«b#Pb1 k (4^ L < &ft 4 3 
tiftS § ftT ti 0 . *lfiW»— SUBEflB t 4 5 T/l^ 'J 40 
K7K#i l lzt3 v ^T (4. mefi 3 4HHfc:S£S fcX v * 

s . ttz, mum 5 3 tt i . 6 tc**»stth.-c << > 
ft-rk^taaiirft. w^^uftk. KPi2^i&*f 

6 & tf- LT&lMf 2 LT v^^tZmtti 

■f h StWe-b >~tf 8 jQ^SSR § ixT £ . SMe-fe 5^ 8 « ffi 
^ff^-K;K4, *aWrCVv£^B#t(4L. 7fo5Wl. 
T^ftB^teHT&fto 

[ o o 2 s ] acfc, *?mco—mmmiz 4 ft T)v* u 

fi7K#5 1 <5d#Kj(-ov ^t . H 4 t^Tjcr 7*/V# U ffi7k£§ l 
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o 

[ 0 0 2 9 ] H4i4. *?tWcD-mm&miz£Z>T)\/*} 
U»*»ltC4i(t4, Sltf3a, 3 

*>. 04 (a) IZU, 8tt*-feyiT8^ffi*m#^^ 
^.04 (b) £i4. Ilti3a, 3b/vcomEEP3P 
^ffi^TSt-. 04(a), (b) tfcV^T, «attttffi^3 
fi-^K;l^ (L, H) &£M4ffi*t£H8 (ON. OF 
F ) Sttj^L . fittt(4B#[S ( t ) £7jrf 0 
[0030] ten 1 2 £ gffltS fc fc t fc, flj 

fi#10^SffU, *5S*s&*»S*'B? 6 (c?IAt"£ 
t, 14 (a) tSH-Jtafc, St*-fe^-8<?5ffi^J^ 

OM«»5 33&«tN»*IIHW-4. -T^^, 04 (b) 

cc^-r i 5 tc. 11 1 mffi3 a . 3 b/\^mj±EPJn*j»£ 

[003 1 ] it0B#. teP 1 2#>£><5D7jct4, ^;P>"^A 
?3§SP^B7l*]Sraii-f-Sik(cJ; DCa 2t (tuVi/^J* 

[0032] WflBSBSfcfev^TJi, ftOWSPs 3 

^'BilgP 5 2CSUilti3a, 3 b ^SffiEPJP. 

■ttch-h 3 *p B i^ffi 1 a«^t- h 1 3 ^PbI^h 2 am^ 

— Hi: ^^Slc^jgS *4 i 3 (c«ffi£PMI^£tfi*-t 
ft. -eofem. miiim^-Ki: Uilti3atB 
LT 2 4 illi3b tffimffiSEi: 
L T 0 V 3 4J-[SEKDn $ ix ft k , ^ X m 2 jlS^e - H 

k lt, mi mm 3 a tfgmemjEk uov^ mi 

ti3b (CrtmfjMEk LT 2 4 V^'3^P B 1EpjP$tL. 

zii&x.KizmK)mzti&„ zcom. ®ns3a, 3 

b. fcJ;y : '2Ktom2fl:ffi4t*3V^T. ^-3#fl®ra 
fiOBg BS? (4^ L<%-ftcfc d fclftSS^T !« » ft OT\ H 
■^■0 2oc0fl:1i^Ofl:fill(48V (24V/3) k^r-5 

Tv^fto iftfcio, #H2mffi4tfOMfg«si. -r3r*> 

*>mffi#^£[5|*k^-ft i k **r S ft . 
[0033] ±5*04: a ZMEma&X. 0 , «W«2 

fctSlfVCU, illfi3a s 3b. fc4t^'2^0m2m 

«4 fc 4 o «M^«^a^ft . . 0 1 (4. m i a 

flrE— hT ~t&ht>miVM3 atC24V. Hlttffi3 
bt0V^'EpjP$ixTV^^^7SLTV^ o «j}?lfi2 
fctJifvrHliWE-mtfci, 01^^4 3^. 2 
4V^'EpjP§tL^|gl«ffi3 a^'+ffi. 0V^EPJP$^1 
ftHimffi3b^-ffik LTffffltS. RB#^. #H2 
Sffi4tfcV^T(4. +ffiT'J>ftmimS3 a|Jiffl4 a 
**-flE. -ffiT&ftS? 1 €S3 b (IMH4 b tf+mt L 
T#ffl-Tft„ L^^'oT. ®BS2ti3Wt. +«kL 
Tftffl-f"ft#H2«ffi4 0^ffl4 bHMg 2 M^ 
?§tUL. -«fcLTflUff$N&#£2TO4<^ra4a*» 
<bHi*««*^4. *<0fc». Tie (ftl ) - Ut4) 
MztttT 4 a 5rRj&&i£ t . 2 fteyfctfTfr-ti U 
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[0034] 

[-ffcl] 2H 2 0^2H + + 20H- 
[00 3 5] 

[-ft2] 2H + + 2e-^H 2 t 
[0036] 

[-ft3] Mg^Mg^ + 2e- 
[00 37] 

Ut4] Mg2 + + 20H >Mg (OH) 2 

4ft. */P>"^AjfiftSe{t7rttilJW- 

Sl^tCa2 + (#;l^'AM;fr>') j&qgJnS-flTV^CO 10 

[00 38] _tj£oil 1 SIHTE- PWrnrti b.M2 

wma com iti3b §mm 4 b ti4**$*utM g 

(oh) ij&*wajLt6ft«. :®M g (oh) joWffiM 
#^<3:ftk. H2fl?Si4<7)^H4 b#>£><7)Mg 2 + >r ^ 

K 3 ^HSWBi L fcnfoSfflS 2 jive- K fc-WS*. T , 20 
12114(31^, <rAk(£SH4 b bfxttfflco^sfi 
4a^A,Mg 2 M^>'Sr?tmSi±ShftC ^tffi4bt= 
f/fftL#&6ftMg (OH) i***fc»»S-fr , r*ffi4 
b SrftTrrTft i k T\ S2tl4«iI4a, 4b«« 
ft^KutU S§2m©4cD*ifr£il«H[^ft£k#T-§ 
ft. 

[0 0 3 9] 4ft. $2iS4li, Mg^Mty^Itil 
(c«t 9M^ftft»^J]W&3E&^^k&ft 0 

1 MjMsu- j: ft r/Mr u mm 1 fctsv ii . m 

2tffi4ti, $ltffi3a, 3bC0J;ot$lJffll^B5tC 30 

^jrrftik^T-^fto 

[0040] iJcfc, 1 o 1 

3HK«0#iS. feftWitfiPl 2£Mtft£kl~ t J: 0 

^-f-j; at, ^iTK-fey^swaj^ft^-u-^^H^^L 

^M"*. £*UCfc9, $iJ«gffi5(i:. 04 (b) fc 
^-f-i 5 SSimH3 a, 3b^\<7)It^MtS. 
[004 1] JJLLBMHLfc, *SK*0-ltSI9KmfcJ:« 
T/Mr U S?J<tl l *j i vr « . *3bk^<?5*£®)?» 2 ^ 40 

ftttt±i«9k, «W«2^jt^f[*]LTffiS^ft«A«T- 
&ftP t*^)fM§iXft— «OHlSffi3a. 3bk, 
— M^mi9&3 a. 3 bP^ffi^ftft 

a, 3b ^mj±s- epjirrftMffli¥ST^ fti'jfp^a 5 k 
zffit. fflfflmmsizx *)— ttnmmm3 a. 3M= 

«]E*EpjllLT^2mi4*^Mg2 + >f jj-y*»aiS* 

T«nffl 2 rt<07j< s t;p# u tttasarr ft *i&«i£{rc 
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gfft 2 1 * A-r ft 7j< * t # jv is *7 a a- mut ft # ;t^"7 
La. z^tuzx*), m2mmt vx^v^^^t^nv 

LT. =fc , 9s.a(c;7^;k^- T >ASr-i-#-f-ft3Xfl'7KSr4i)^-t" 
[0042] 4ft. *f6WD-^OBBIBfc:J: ftT/k# U 
-rftria#ST'S>ft^^;^7 1 c^M^ftSRick LT 

^ft„ ^£±9, ^/t'^^i6jissai7i'j<o^/^^ 

AM3'J7 1 b^C0*B)t*««2 fcft ft Zt^m 
itC* ft . 

[0043] 4ft, *f6WD— lUBBWtJ: U 

a, 3b CO— :Jr(Crt*fiHBEE£ Ml LK-om^Zi&miiL 
ttffi^EPiD^-ftffilffltt^-Fk. -M»^l«ffi3 
a, 3b CO-^-(Cffi*fi«J±^ EPJD LfloMt 

flffi ^ mat ft ffi 2 ffltt^E - H k * t ft k ft 

si ms^e - f itxgs 2 afl:^ - k cowers s 

v ^ * a iph m$L § ft ft m 2 mm a commmmcom 
mm^^mmizm^u^MzT^ ft co-es? 21114 «o 

*fi?£3§St-ft i k j&J-CS ft . 
[ 0 0 4 4 ] 5rts. l2LhifiHLfc, *Hffi^-SHl9Blli 
(c i ft T;P^? U ltfc^Til IB 2 mffi 4 co« 
S-2*fck LTVift*\ ^ix2r2^tRg^ : 5r<Tt «tv^ 

/tkxK. 3ftT-*-?Ti s^t. mmxcn j m2 

-9-tSSLT^---y h-ftU WRROflS2M4£l« 
^SPp n pk-f-#lii\ ffi2«ffi4 0^#*ffi^f6]±-f-ft- 
k^'T&ft. 

[0045]4^ iSLtJKHLfc, 

t=«t&r;^uaE*»it=*sv^ti» Siti3a, 3 

b ^^^^»CT)K#^affi(;«#«T'fcft P t .y* 

S>ft^ii^#LT^L^\ P t*#s&»fe»jRLTt> 
j;V\ i*tti-3*Ci, Hl««3a, 3b^xM 
k^-ftik^T'Sft. 

[0046] JSUJJffiHUfc, *J6W<0-SaBBtt 
t±ir**iJ8*Hlfc4!^T, S2m®4ktT-? 

a c^^jtw * ffl v ->t v ^ ft ^\ mcommz «t ft v 

[004714ft, £LhfKHLfc, 
(Cj^ftT^yfiTKSl tfcV^T, Himffi3 a, 3b 

, -7 ^ s/*? m. mnmommm s a # < t # ft o 
a^cs ft . 

[ o o 4 s ] 4^, a±mmttz. *m&>—98tim 
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SfifcH2«a4*ltihLT» Ilti3a, 3 b 

[ 0 0 4 9] ELkBMJJLfc, ^Bjco-HStJ^B 
4 5 r /Mr 'J l fcis i4 . * /i/S"> ASJW 7 

fciftr/i'*yaE*iiifc*i»t&*;i'^Aig6iss{i7 10 

[00 5 1 ] *fc . *fKH<0— KBlteBJBfc 4 4 T/l-# V 
K*#5 1 <7)#»fcWLTt4. 04 (a), ( b ) 

[00 52] ifc . *?fiHH«— lOBKIBfc: 4 4 T;P# U 
»7k5s 1 lz& V J4. $W$IB 5 OttiS Sr 1 0 0 V co35 
MM1 1 i: I/O****. ffioSS. fzbilf, 2 0 0 

voxsts, ifcas^fs^msEsag^fflv^T^j: 20 
[0053] afc . mmmiz 4 § tjvd >j 

[ 0 0 5 4 ] iJcfc, s^fflHo— SKB^B t 4 4 T^* U 
[ 0 0 5 5 ] 05J4. ^tyco—mmBMtzk&T)^ 

v 1 <vm&M\,z 4 &mm 2 cts tt i>#«siea 

lfl^3a, 3b<50— ^T&2HISttTV^. -r^*>, 30 
H5^-f-4^^. 31^1113 3, 3b. 3cJ 
fSfftStSt. Il«S3b, 3dtffl$tLXmW& 

mm^^ t mm p t ^ . nti3b, 
3ci?^y^AKMU^§. znm&Mcom 
mmmiz i^tt, ±attfD*«HH«o— itaeKB t= 4 & r 

U S*S 1 tf0*#fc H*tcT^ U 
t^it^tlS. ,l<7>i§^-. SllSi3aj7^y 
SllS3b, 3 cjPt^^MUlii 
V\, £51«K3a. 3 b. 3 cCD-^TZ*?? 40 

*i^AT-JlMLTi>4^o 
[00 56] 06 fc(4. *«W<o— lOBBIIIfcJ: 4 7*/P 
# U S*S 1 «0flfi<^SgMfc i &WHf 2 fl«#MK 

fcS4-g>!i§11ffi3 a. 3b. 3cS-PtA>^^T5fc 
4±t. Hl1ffi3a. 3bPaT. ^ltS3a, 3c^ 
(C, H 6 teniae 7^yW»^2tl4& 
2 ttfoES Lfc t coTh t . £ coMco^BMcoMMffi 

U 8E*S 1 t PISKTA'tf 'J ttHjJ«7K^4l^^-4 50 
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ifcj&^Sft. :«0J|^. JSlSffi3a. 3 b 13. IS1 
ii3a, 3 clHfcEK**f&2*«4 lft 
-To. &£^J43ftJ.:JLtroi;LTi>4V\ HI 
tS3a, 3b. 3c^>5r<5:tl'95:'7^yW 

[ 0 0 5 7 ] fcfc, I3LbML*:. **fc!!Htf>-36tl00» 

4 4 r/i^ y se*s i . * emBMa 4 mm^mm 

fcfcWCW:, Hl*BS3 a, 3b. 3c.g?2®684£ 

[0058] ifc, ELhfcfcvvr:, *n^t«ts*3Sta 
yd y S7K^ l fcJSffl Lfc«^t«fcBKB LT # * 

[HHoffim^l^] 

[Hi] *^ajw^ i nss®®,t 4 h nvf] v i 

[ 2 ] *^bj3^^ i uteenitc 4 s >j str^ i 
tc^its ^ a?3s mmw 7 com m^-trnmrnx-h 

[03] *m&m i 4 1. y i 

[04 ] ( a ) (4. SbK*>1^8<0aj*«-*I^^** 
■f ^^A^-v-bfS>4 0 (b)(4Sltl3a, 3 
b^mJEEPM^Sr^-r^-f Afr- bT"S>4 . 

[05] ^HHjjcO— HJft^SRfc «fc § 7>;p^ ij StKH i ^ 

SeBMtcti ft 5 ®»» 2 rt^«ffildHffi^^ Srtfi^BI 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an alkaline ionized water 
apparatus 1 which easily produces reformed water containing calcium 
in abundance by disposing a calcium addition device 7 in the way of 
a water feeding pipe 6 introducing water to a dialyzer 2 . 

SOLUTION: In the alkaline ionized water apparatus 1 as a water 
reformer, a voltage is applied to a pair of first electrodes 3a, 3b 
made of Pt which are disposed opposite to the dialyzer 2 by the use 
of a controller 5, Mg 
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